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Preliminary  uncontrolled  observations  on  thirty 
students  at  the  School  for  Second  Class  Divers,  U.S. 
Submarine  Base,  Now  London,  Connecticut,  showod  an 
apparent  drop  of  blood  pressure  during  the  four-weeks 
course.  On  the  basis  of  these  observations,  an  at¬ 
tempt  was  made  to  demonstrate,  under  controlled  con¬ 
ditions,  tho  effect  on  blood  prossuro  of  exposure  to 
incrcasod  atmosphoric  prossuros. 

Experimentally,  a  total  of  sixty  subjects  wore 
exposed  to  incrcasod  atmospheric  prossuro  under  con¬ 
trolled  conditions. 

Under  tho  conditions  described,  no  approciablo, 
lasting  effect  of  incrcasod  atmospheric  prossuro  on 
blood  prossuro  was  demonstrated. 

It  is  felt  that  further  experimentation  on  tho 
subject  may  be  justifiod  using  different  conditions. 
It  is  possible  that  submersion  under  actual  diving 
conditions  and  extending  over  a  much  longer  period 
of  time  may  demonstrato  a  lasting  offoct  on  blood 
prossuro. 


INTRODUCTION 


The  results  of  routino  blood  pressure  examinations, 
taken  beforo  and  after  attondanco  at  tho  School  for  Second 
Class  Divors  at  tho  U.S.Submarino  Baso,  Now  London,  Con- 
nooticut,  seomod  to  indicate  a  definito  loworing  of  blood 
prossuro.  During  the  courso  at  tho  Diving  Sohool,  tho 
students  were  exposod  to  varying  amounts  of  prossuro  up 
to  ninoty  foot. 

Tho  results  of  those  two  sots  of  readings  are  shown 
in  Figure  1.  It  T/ill  be  soon  that  thoro  was  an  average 
loss  of  3.9  mm.  of  morcury,  systolic  prossuro,  and  an 
avorago  loss  of  16.5  ran.  diastolic  prossuro.  This  ob¬ 
servation  seemed  to  warrant  a  controlled  study  to  deter¬ 
mine  any  causal  relationship  that  might  exist  between 
lowering  of  blood  pressure  and  exposures  to  incroasod 
air  prossuro.  Such  a  study  was  undertaken  as  Bureau  of 
licdicinc  and  Surgory  Rosoarch  Division  Projoct  X-595 
(Sub  No. 127),  ontitlcd,  "A  Study  of  tho  Effect  of  In¬ 
creased  Atmospheric  Prossuro  on  Blood  Prossuro”,  which 
was  approvod  as  of  2  June  1945* 


150 


140 


130 


120 


50 


PREVIOUS  770EK 


Earlier  investigators  havo  demonstrated,  that 
increased  air  prossuro,  as  used  in  tho  rooomprossion 
chambor,  has  an  offoct  on  blood  pressure.  Shilling, 
ot  al  (1)  showed  that,  during  tho  application  of  pres¬ 
sure,  blood  prossuro  droppod  from  an  avorago  systolic 
of  115.2  to  107.96;  and  that  pulso  prossuro  showod  a 
similar  doclino  from  49.31  to  34.4  mm.  whilo  under 
increased  prossuro. 

Katsutaka  Kato  (2)  showod  that  in  rabbits,  undor 
increased  pressure,  the  minute  and  stroko  volumo  wore 
docroasod.  The  minute  volumo  dccrcasod  from  307  cc  to 
205  cc,  while  stroko  volume  docroasod  from  1.3  cc  to 
0,86  cc. 


Van  dor  Auo,  ot  al(3)  rioro  rocontly  havo  domon- 
stratod  the  variations  of  blood  prossuro  in  increased 
atmospheric  prossuros,  with  the  predictability  of  tho 
incidence  of  bends. 

The  study  acscribod  in  this  report  was  under¬ 
taken  to  dotenaino  whothcr  any  permanent  effect  on 
blood  prossuro  was  producod  by  tho  intermittent  appli¬ 
cation  of  increased  barometric  prossuro. 


EXPERIMENTAL  PROCEDURE 


In  an  attompt  to  obtain  basal  blood  prossuro 
readings,  sixty  sub joe ts  wero  observed  at  five  o'clock 
in  tho  morning,  boforo  they  had  arisen.  Roadings  wero 
obtained  on  throo  different  days,  but  wore  so  completely 
at  variance  with  themselves  that  this  method  was  abandoned 
in  favor  of  the  method  to  be  described. 

Experimental  subjects  were  available  for  only 
two  weeks,  in  groups  of  thirty  eaeh. 
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Daily  blood  prcssuro  roadings  woro  tokon  at  1:00 
P.H.  Prior  to  tho  readings,  subjects  woro  sonrod  for  15 
minutos,  woro  urged  to  "relax1*,  and  woro  not  pormittod 
to  smoko.  Other  than  this  15«<ainuto  period,  no  attempt 
was  mado  to  rogulato  tho  activities  of  the  subjocts.  How¬ 
ever,  all  of  them  woro  in  tho  same  liborty  soction  and 
vroro  goncrally  undor  the  aomo  routine. 

Blood  prcssuro  was  rocordod  whilo  tho  subjoct  was 
seatod.  Tho  cuff  was  at  hoart  IgvoI  on  tho  loft  arm,  Tho 
same  mercury  manometer  was  used  throughout,  and  roadings 
wero  carefully  rocordod  by  an  li.D.  Diastolic  blood  prossuro 
was  rocordod  at  the  point  of  major  chango  in  tono. 

Blood  pressure  was  dotermino  for  throe  days  on 
tho  first  group  of  thrity  subjects  in  the  manner  doscribod 
abovo.  Following  this,  tho  group  was  split  into  two  un- 
solectod  halves.  Group  "A1*  was  oxposod  to  pressure  in  tho 
Rocomprossion  Chamber  to  a  simulatod  depth  of  50  foot  of 
sea  water,  taking  four  minutes  to  roach  tho  dopth.  Tho 
subjects  reaminod  for  5  minutos,  wero  doconprossod  to  ton 
feet,  remainod  for  5  minutos,  and  thon  surfaced.  This 
procodurc  was  repeated  on  ouch  of  eight  days;  thus,  a  total 
of  thirtoon  daily  blood  prossuro  roadings  woro  obtainod. 

Group  "B"  of  fifteen  subjects,  served  as  controls; 
undergoing  the  some  routino,  but  omitting  tho  application 
of  increased  prossuro. 


RESULTS 


Rosults  are  shown  in  Figuro  Z.  Although  tho 
avorago  blood  prossuro  of  Group  "A",  "treated,"  changod 
from  122/74  to  107/63,  an  almost  identical  chango  occur¬ 
red  in  tho  control  group. 

Those  results  might  be  attributable  to  tho  ap¬ 
plication  of  too  little  prossuro  for  too  short  a  time. 

A  second  group  of  29  subjects  was  treated  liko 
tho  first,  being  split  into  Groups  "A"  and  "B",  of  15 
and  14  subjects  each. 
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Blood  Pressure  in  MM  Hg 
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• - «  Group  A,  Receiving  Pressure  Daily 

o - -o  Group  B,  Receiving  no  Pressure 
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During  ''treatment'*  thoso  groups  woro  ozposod  to 
progsurcs  equivalent  to  100  foot  for  ton  minutoa,  decom¬ 
pressed  to  10  feet  for  ton  ninutos,  to  5  foot  for  fivo 
ninutos,  and  thon  surfaced. 

Group  "A"  vras  treated  for  5  days,  wit h  Group  nBn 
sorving  as  controls,  and  thon  the  groups  woro  rovorsod, 
with  Group  "A"  serving  as  controls.  This  reversal  was 
intondod  to  further  tost  any  difforencos  in  blood  pressure. 

Results  aro  shown  in  Figuro  3.  There  wore  no  ap¬ 
preciable  differences  domonstratod. 

During  all  the  procedure,  a  known  hyper  tons  ivc 
individual  (McL)  was  followed.  Ho  took  tho  sano  "prossuro 
treatment"  as  all  tho  other  subjects,  at  the  sano  tino, 
but  was  followed  separately.  His  blood  prossuro  was  156/94; 
his  final  reading  was  150/90.  Tho  highest  reading  was  170/98 
and  the  lowest  148/86.  It  is  interesting  to  note  that  his 
blood  pressure  was  the  only  ono  of  all  tho  subjects  which 
did  not  show  any  decline. 

A  further  attompt  was  mado  to  correlate  blood 
pressures  with  temporaturo  and  humidity  during  tho  poriod. 
Thoro  was  no  apparent  relationship  demonstrated. 
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Blood  Pressure  In  MM  Hg 
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• - ©  Group  A,  Receiving  Pressure  on  Days  1-5, 

a— — o  N0  Pressure  on  Days  6-10. 

Group  B,  Receiving  NO  Pressure  on  Days  1-5, 
but  Receiving  Pressure  on  Days  6-10. 
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